Subcellular mislocalization of mutant hepatitis B X proteins contributes to modulation of STAT/SOCS signaling in hepatocellular carcinoma.
The hepatitis B virus X (HBx) protein plays an important role in the pathogenesis of hepatocellular carcinoma (HCC). One potential mechanism by which HBx can cause liver cancer may involve intracellular distribution and consecutively modulation of the proliferative important STAT/SOCS signaling with upregulation of STAT3. 153 Vietnamese HBV-infected patients, including 48 patients with HCC, were analyzed. HBx sequences were determined by sequencing and subcloned for functional experiments. Intracellular localization of HBx mutants was determined by immunofluorescence assays. The impact of HBx mutants on JAK/STAT/SOCS signaling was investigated using Western blot and PCR analyses. In 4/48 HCC patients, truncated HBx together with full-length mutated HBx proteins were observed. Expression of HBx mutant proteins demonstrated an atypical nuclear and perinuclear localization. Functional experiments to determine the effect of HBx mutants on STAT/SOCS signaling demonstrated a significantly increased upregulation of STAT3 activation (p > 0.001) in comparison to wild-type (wt)-HBx. STAT1 was not activated either by wt-HBx or HBx mutants. Interestingly, SOCS1 and SOCS3 expression was not activated by wt-HBx and HBx mutants. Our results suggest that atypical nuclear/perinuclear localization of HBx mutants might be responsible for an enhanced activation of STAT3, inhibition of STAT1 and silencing of SOCS1/SOCS3 expression. This observation points to an active role of HBx mutants in hepatocarcinogenesis that involves dysregulation of STAT/SOCS signaling.